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(57) Abstract: A controller capable 
of enhancing both control stability 
and control accuracy when the output 
of a controlled object is controlled 
by feedback by means of a plurality 
of control inputs. An ECU (2) of 
the controller (1) controls engine 
speed NE during idle operation by an 
ignition control input Usliig and an 
intake control input Usl:ar, calculates 
a target speed NEicmd depending 
on the engine water temperature TW 
or the like (step 3), and calculates 
the ignition control input Ushig and 
intake control input Usliar such that 
the engine speed NE converges to the 
target speed NEicmd by a plurality 
of specified target value filter type 
two-degree-of-freedom sliding 
mode control algorithms (formulae 
(1)-(12)) sharing one switching 
function (J ne (steps 4-7, 9). 
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[0064] ^(DT^ir/V|Sigir^25«, ^:M(Dg|^b^V^T^^r/^^y/^(D|@^^A^i( 
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[0065] $e>t!l x AC-SW27}3\ i^UiV^Tny^v'at- ^fttF^^teONff 
^-£ECU2^MijU #ih^(D^#{CfiOFFm ^m^i-^o £fc> ACG-SW28 

(D^^fiOFFff ^■&m£lirZ> 0 ££>M, PSP-SW29te. E^L&Vv-?T7— X^TU 

^pafrrf m¥m ^ <d t% k «oNff ^ecu2 ^ u #it ^ © t% m ^off 

[0066] ECU2 J3\ CPU, RAM, ROM*5im/0^y^-7x-^ (V >i* tvbEl^r-f ) 
^^^v^o^yta- ^-e«^$ttT*5f9, Bff^bfc#a<Dir^20~26 
(^^mff-^*3J:tJ ? ^«»^-l'^27~29(DON / /OFFff-^/ c e^lCJ^C-C, J^vV 

fT«o ^.(DT^hwmmwcmnx^ Ecu2te. &&-tz>£?^ t^k/vm^ 

[0067] ^4b\ *Wr^, ecu2^j:<9, @ WMWrn^, y^WJis? S HHtl? 
[0068] El8£#JRIUfe;^ ^»^(D$lJ#^l^ov^TI^5ai-§ 0 HOHK:^ 

[0069] T-fK/V[Hl^=3^hi3— J^T^^SJ;^ BMM2 g ftS^7^T 
l_ig^oJ:U?®MffjlJ^IA7aUsl_ar^^t±i$tL, ^^(D$IJ#A7aUsl_ig, Usl_a 
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[0070] T-fK/V[Ura=^hn-^70te. gtHfttfftffifim, i^gil^^S$|572. 
mp^V^^^-773, ^AR#^3^hti-780*5j;OTA^*=i^hn-79 

[0071] guroimgim ( nwMwm^m^te, t^k/hs^, ^^j>mmm 

la*. *1\ ^v^tWUtw^CT, H9^^-://i^^i-£^^J;<9, 

T/TK^ffl^2pfiiNE_cmd_tw^^:t±]i-S 0 ^HEI^l^T, TW1, TW2tt, TW 
l<TW2(DK#^3i-f-§)5|f^:fit(^Jx.^TWl=40 o C, TW2 = 70°C)-e*>«9, N 
E_cmdl, NE_cmd2fi, NF_cmdl>NF_cmd2(Dm&&)&&i^&PJffeiW.X 
&>5o iOT-^-efi, T^K/Vffl*2pfa:NE_cmd_tw{i. TW<TWlC0fBffl 
0T^gNE_cmdl^^^$tL. TW>TW2<D$qH'C^ n 0f^'fgNE_cmd2 

[0072] lk\ ^X\ _hfE(Di:5 ^ffibfcT^K/WM^filNE_cmd_tw^ ^M^llDN 
E_load^n^«r^^J;«9, g^[HfemNE_cmd^^m$tL§ (NE_cmd = N 
E_cmd_tw + DNE_load) 0 ^<D|ittiEiHDNE_loadte, 3o(DMEJSDNEl 
, DNE2, DNE3(^P£LT^£ij£tUDNE_load = DNEl + DNE2 + DNE3h 
^tL^^MEigDNEl, DNE2, DNES^ti^tL, 3o<DJ*-f:y^27~29CDON 

[0073] jyTOm, MIEIIDNE1« N AC-SW27^ON^tg(D^^^0fSfa:(^!l^.«5 
Orpm) OFF^mcOt^ia-iim^m^ri^o ttlEigDNE2te, ACG-S 
W28^ON^H(D^^fi)5f^:fii(^!Jx.^l00rpm) OFF^McOt^Km^OK 
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[0074] nmmm^^mmm2(y^/v^v>^nmMwm^m'cn, mm&? 

^/H?t£^/-^— ^POLE_f/^ g tMt^ttiS R71^m^tLfc @ ^[HfcifcNE_ 
cmd(Z)^bS^V^^C-C#ffl$^o ^ g^t^/V^/^^— ^POLE_ 
ft*, g ^[Hl«NE_cmd^^i-^^^^^[Hl«NE(Dii^^tt^^i-§fc 

@ ^[U^^:(D^[lIfi:NE_cmd (k) ^BfrHIftNE_cmd (k- 1) t^m^BMUt 
LT#ffi£tL3(ADNE = | NE_cmd(k)-NE_cmd(k-l) | ) G *fc, IHH<D 
ADNE1, ADNE2S, ADNEK AVNB2<Dmffi&f$&'$-Z)f$ifeiM~efc v ), POL 
E_fl, POLE_f2J3\ POLE_fl<POLE_f2(DM#^J^5i:i-§B'fSfa:"efe§o 

[0075] IHEI10^i-j;5^, r<D^— ://M£*3l^-Cte, gfMt^/H?!^/-^— ^po 
LE_fJ2. ADNEl^ADNE^ADNE2(D$aH'e^, {g^l&^HgADNE^^v ^ 

_cmd_f(Z)^:t±i^^oV^T, gf^[Ilfe#CNE_cmd^^i-5^^vV[Il^:NEtf> 

IlItemNE(D^l)]^S^^:^V^^^^«, -^tL^^i--<<, 17^/1^ ^{ftNE_ 
cmd_f^*H-§ @tl[lIfe#:NE_cmd(DMI^S^•V^^r^>6^i^\ g^dlfem 
NE_cmdtC^i-^^^^[lIfemNE(Z)^J^^tt^J;^^Ji$^^fe^^o 
[0076] gfMlt^/H^^^— ^POLE_ffi, ADNE<ADNEl(DtSH-e^, 

Bff^'ffiPOLE_fl^iS^$tV. ADNE>ADNE2C04qH-C^, Bff^gPOLE_f2 

E_cmd^^«ni^^0^NEOii^#tt^Si-^)(D^PMIf^feS'^ 
[0077] mi^^V^^v 5 ^— ^73-e«, ^fl!IJ^IA^Usl_ig(D^mt-fflV ^\ 



WO 2005/098554 



20 



PCT/JP2005/005828 



3SMlJ^V^Krch_ig*Dj;tJ?jgj^MlJ^V^Kadp_ig^ N ®Mf|jlJ$PA^Usl_ar<D|? 
[0078] mz., ffimisfc&^mM^hv— 780^oV^-CtftKi-§ 0 Z.CD&A£?M=*>bv 

[0079] ^.(d g mm.y>c/^8i c^/w^ g mMnm^) -era, m^tn g wM%m 

miX^ltttsntl g g0fetNE_cmd, SoitJ? g ^tii^#^^§R72-e^ 
^ftfcgfMii^/i^i^/^— ^poLE_f£rfflv\ mii(D^:(i) (^i— ^ 

31 /k^T/V^y XA tC«t t) x g [Ufe^cO^^/k^y ^{jlNE_cmd_f (7^/^ 

^y^gfMt^ifm^ti^o ^tu^, 7>f/w^gcNE_cmd_fH:, g^m 

1BafcNE_cmdfc*fL-C\ g fiUB^-f^K^ ^POLE_f ©fllH^t)^^ 
[0080] ^5b\ ^(1) t^WC, WS^-(k)##(D#g|t5:^-^«, B)f^$lJ^W^^I« 

[0081] ^tc,mmmmnmm2x^ 0110^(2), WK&.w&M&oneum&M 

1< POLE <0(Df5fflP fc 3 com KWfe&tlZo Eneft, jI»^-CS><9, ^(3) ^ 

^r±5i5i. ^^^m^m^niMNE (k) g ^[u^m^^/^y^ft^iir 

IUftNE_cmd_f (k - 1) ^cDfiS^L-r^jt^^o 
[0082] &*5, iI^^^Ene^(D j;5 tfeitSaft ttU Ene (k) =NE (k) -NE_cmd 
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_f (k) tmm-r&t, ^3£i-£^«IJ$PA^Ueq_ig, Ueq_ar(D||ffi^;Jol^ 
@ ^©^#:<D^/V^!J^^fi<D^ClflI{iiNE_cmd_f (k+ 1) &&&\Z.t£Z><D-V^ r. 
tbSrleljg-fS^fe-CfcSo ii^tftHEneS^:(3)©J:5l!:SiSbfc»^-Ct>, « 
^^5£5fc*^tt$Jfl?A;frUeq_ig, Ueq_ar<£>£ttJt£:i3Vv-{\ g^HIte^^>7 
-Y/V^y^^flt(D^IHfiiNE_cmd_f (k) dSfflV^tb, £*LflS:7>r— K7*17— Kfcjfc 

[oo83] zbi^ mwmAtiwmu83x^ ^^m^wcNE^ ^^v^^ne_ 

»J«IA^Ueq_igdSi|LW$n5o IH5£(4)^oVvr, al, a2, bl, b2«, &3z&-f5 

^*f;v[M l 2<ds£ (13)] <£>^e-7 ? /w^5^^"efc5o 
[0084] ^JitiijAij#m$iS84-e{i, mf§W^^^-773-e^^^si»j 

^V^Krch_ig£fflV\ g|ll(D^:(5) (£j;«9, ^JMJA^Urch_ig^|?ffi£*l^o 
[0085] *fc. 3lJ^MlJA^^m§P85-e«, 011<D^(6) ^^i-^a^Ma^J;«9, -£)#& 

j£JUjy-fVKadp_ig£fflV\ 7%(7)iz£*), jUSfi!lA^Uadp_igi&SJ|tW$tL5 0 In) 
^(6) ^*5V^T. FGTte, S*P^iC-efot), 0<FGT< l©«fflrt©tefcKJ£&i'b3 

o 

[0086] 1^(6) ^-r«t5l^ ^P#»GT^, t8&W#®fi^^©fl&imtesum_ 
ane(k-l)^m^$n§CO-e, ^(6) ^afrffc^J^MPB-rS^ ntUfif^itsum 
_crne(k-n) l^LTf*, FGTnOO) £tl^£^5o *r£>*kfH. WiWfa 

, a^SfliJA^Uadp_igfefli[0JzjR^-5J:5^*5o -<£>£5^ jgj£MA;frUadp 
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[0087] $e>Jc ^P»^*86-C^, J^_h(Dj;5^#t±i$^c#«IJWA^;Ueq_ig, 

MiJA^Urch_ig*5j;U?3gj^MiJA^Uadp_ig^fflv>, 0ii<^(8) tcutt), 
^A^Usl_i g ^^tii§^o 
[0088] ^AB#ffi3>-hn— W_L<DJ;5^ ^(1)~(8)<Z) gtMt^/^M2g 

A^Usl_ig^^A^2pfeig_base^P#i-§r^^J:«9, ,£Afl#;ffllg_log^|f ffi 
$tt§o fc*3, W_h»^(l)~(8)^, ^V^tUfe^NE^oim^AfljIJ^A^Usl 

_ig<D»]#tt(D|l#^i-^>^, Eli2(D^;(i3)(Dj:5^^b, ^vVdlfc 

[0089] fij3ifib7t®A^ft=3^hn— 990lZ.^^xmm-r%o -<^®A^ft=3^ 

i<DBRA^*=»^hn— @tMt^/^81*5j;^mKlc#mfP82^ 
^A^3^hn-^80^*ffl«^^^j;«9, @^m^#:o7^/^y^fSNE_c 
md_f*3j;^mMm o ne^ffl Wi^ib. ^fMA^UsLar^JIffl;*;^ 

[0090] *fc, m^mAtlWm^93X^ ^vV[n]!ffe§5:NE, ^/V^y^fgNE_c 
md_f*5j;U?^DmM^^- ? ^-^POLE^fflV>, 012^^(9)^ J; «9, 
^A^»Ueq_ar^^t±i$^o ^(9) ^*3V^, al' , a2\ bl', b2'te\ 
^"f;v [ M 1 2<D5£ ( 14) ] (D^tVw-^;*— *-C&5o 

[0091] — 5UMJA^J#t±l§|394-efi, ttl^^a- 
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^V>"Krch_ar£rfflV\ 0120^(10) K£<9, 5lJa#MlJA^Urch_ar^^m$^ 

o 

[0092] *fc, iij^iijA^^m^95-e^, W>m^^^i>^-773xi&feistitdmfom 

^V^Kadp_ar£fflV\ Hl2<«(ll) ^£*9, 3lJ^MlJA^Uadp_ar^g:t±i$tL§ 

o 

[0093] $e>^ #njm3i§96-m, ^±<D£?Knm£ntcmffimfflAt)iJeci_aT, mm 

MlJA^/Urch_ar*5j;tFjl^MA^Uadp_ar^fflVN, 0120^(12) BR^C 
$IJ#P A^Usl_ar^fL m$^o 
[0094] ^A^MM^^bn— 7901:1*, J^_h(Z)J;5^, ^(D~(3), (9) ~ (12) Kl^i" g 

#EII^bT(DP^Mf(jlJ^IA^Usl_ar^^t±]$^o ^-T^A^MJ 
fp-Cf3U ^(D^MfljIJ^A^UsLar^y^h^^fitLiftin^ase^P^i-^i^^j; 
«9, g^/V^y7hLiftin_cmd^^t±i$^o ^-h^(l)~(3), (9)~( 

12) ^^^[SlfemNEfei^^^aiJtPA^UsLar^tb^tt^lK^^^i-^e 
^>v£r, Ell2(D^(14)(Dj;5i-^aL. ^^^[U»NE^ i^[U^#cNE_cm 

[0095] m^, m^tcmm^^^^—773\z^^xmmirz> 0 ^©ii^^^ 

v 5 ^— ^73-e«, ex ne(Dft^CT, BI13, 14^^^—^^^ 

ff)3ztibf'40(D^rV^Krch ig, Kadp ig, Krch ar, Kadp ar#S 

^th^frlWtti&tl&o ft*5, PqBll3, 14^3otf£ ff 1, a 2f2, a 1< a 2(D|^#^ 

f&±Lir%jE<Dm'£iM.Xfo% 0 

[0096] £1\ 013^7^— ^>V^#Mi-§^, ^.(DT—^X^ #IJitJ|IJ^MVKrch_ig 
^it^ili^llJ W^Kadp_ig{i^:^tL. -gOmiH* a ne(DJEM$3 #J<Dfg^ 
*j-UT^«^$ttT*5«9, teO#?£(Z)- or 1< ane< a KDfgfflW, Bf^<^ 
^^ifKrch_igl ( YLadp_igl&7j<1r£y{Z.nfe£tLX\<^bbhlZ., o ne< - a 2 
, a 2< ane©fH-e(i, Bf^^^/J^fltKrch_ig2, Kadp_ig2^-TJ;5^Ix:^ 
£tl/CV^ 0 ^fc, - a 2^ ane^ a 1, a 1 ^ a ne^ cr 2<Df§H-efci:, a ne(D$&M 
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[0097] —Jf, mi4<DT—7*^&0mirZ)b, ^.(DT—y^V^n, ^IJitMlJ^V^Krch_ar 

iz.tti^xmmz.mi££tix$o<Q^ mon^- a i<ane< a KDmmx^ mfeo 

^/JvfgKrch_arl, ~Kadp_arl&^kir£y\CWife&tlX\^btk\C^ o ne< - o 2 
, o 2< a ne^faffl-efi, 0f^(^S^:fif Krch_ar2, Kadp_ar2^i~J;5^tx;£ 
£tirtV^ 0 ^fc, - a 2^ ane^ a 1, a 1 ^ a ne^ a 2<D$£B-Cte:, a neCD$fe*f 

[0098] 4o<D^VXKrch_ig, Kadp_ig, Krch_ar, Kadp_ar(D{t;^.£J > _h<Z>J;5^Ix 

>-3<DmmvtM<DM&frb, Mwmt>mfe£tixL$i5k^5¥m&ffix-x\^ 0 

_cmd(D^^^^b^^L-C^^-e^§Sffi. ^(^fMirit^T. 
rc^^Igl^NECO @ t^[U^#CNE_cmd^OJUl^:tt^^V ^#felix.T 
[0099] ££>M, ^HJi^CDT^K/UHl^m^^bn— liiir&LfcJ;5fc BMP 7 

^mNE_cmd^^i-S^^^[HlfemNE(DM^^i!]^lll^^ii^^I!]^0^^ 
/J^l^i:^. Mlta ^J;«9^^$ttfcii^^Ene(DfltO^(DlDl*#«]i!^ 

m<D^m^\^$k<-rz>fz.tbxihz> 0 z.titn.m^ wmmwtone&mMm^ 



WO 2005/098554 



25 



PCT/JP2005/005828 



[0100] £K-k<Dm&\c£K>, ^%mnm.(Dr^vyvmmw^>vti—^7o\z.^n^^ik.mm 
mm&£x$w.A^mm(DW>mmm<DWi&, 013, i4(i/Nyfymtii 

_cmd&- g t^fiiNEl (#!|;tk£800rpm) £ N jijl * @ $HiiNE2 (0tJ;lfc£9OOrp 

m) t<DmX^</^A±l<DX^ \ZMit^t^M^-(DUW^^— i^al^gz&iFLX 
*5«9. J^JMfctfj^te, 017(a) H:, ^^iffi^^T-rK/VlHl^WJ«lOaiJI»^^ 
l^— >3^^^bTV>5 0 017(b) fct % TWhVUateJSpJ^hn— 970©I6 

[0102] $e>^ 017(c) mmjz4^<D#4>&mfe#Mznfettbkbiz. ua 
mmmm(Dm^mmBne(Dm^(Du^mmmA^Amm(Dh(Dx , o'hm<^ 

LT*5«9, 017(d) fi)5ztib^40(D^W^@^V^ra^i-§^^^, 017 ( 

c) (DMir^^, mA^mmw<DmmmmEne<Dim^<Di&MMm&&Am^ 
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[0103] £[±©4o©»^ a v-v'3^?r#It5i, ® 17 (b) t^-Ti:b»!j-e« 

[0104] £fc. Ell 7 (c) (^i-JtK^J-C«, ttf^Lfc4o(D^V^^@^V^^i^^-r§ 
S/a- M2^C&l^<D<Z\ §MNEl^>?f-r^3z^^[lI^NE(D3lEi| 

17(d) UAmmmm<^m^mm^ne(Dim^(Diu^.m^mA^ 
ummm<Dh<D£Vhm<te%£?iz.nfeir%b, ^^b^wcnk^ g^ngNEi^ 

[0105] ^*UC*f LT, IH 1 7 (a) ^^i-^HW^HOT^K/VtHl^WJ^^^J^^^W— 

btmzo -rfttt. ^mmnm^r^b^mmwc^bti—vTocDx^ &Amm 
y^^gNE_cmd_f*5 xxim^mm. a ne&^mir&bmm^ mm^^x^ 

773(Cj;<9^rV^^v J ^.— y>-^$tv/c4o<Z)^V^Krch_ig, Kadp_ig, Krc 
h_ar, Kadp_ar£fflV^i:^J; i 9, ^^V[g]lffeffcNE£ g tl0fe#[NE_cmd 
fcifcjfc*i§:5Bk ^5£LfcJDt^^»*5 ^t^fflji^iR^SrV ^Jh^flfefi^S^fc 

[0106] £fc, EU8J3\ *Hi^i<D7^K/V0fet3yha- 970l!lJ;«T>rK/HHHESfc 
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[0107] *1\ Ell9^#mi-§^, lt»J(DT-rK/HaIfe»J#-e^, @*jg[H]iffei£cNE_c 

mmmm^^^x, MAmmmm^M>m<Dmmtf^x\^^tm^o i&t. 

tMtNE3 (f#J;U:f 1300rpm) b<DmX\ 4^</^A±KDX^C—mmcMMl^ 

«t2) tthic ^AmmAts\Js\^f)m^\n\^n^fi^tx\ m 
[oio8] ^ti^ML-x, mi8\z.7jkirx^ ^mm^m^r^h^mmmmmxi^ umm 

ifeimE_cmd(D^/h/j^ft fcSfrLT. U Amm A^Usl_ig5o XX^mUmm At) 

usi_ar(DMjjtimmz.mmvx\^z.tt>m%o -r^t>%, ^Ammmm^xx^m. 
A^M.m^Wjmmm^^ ^x , M^Mm^w^^mm^^x^ * 

^tm^o^f^ II0fetNE_cmd^\ @^{gNEl£gf|l{llNE3(#!j;Ml3 

oorpm) t(Dmx-mmz.MM^mtvtcm^-s ^^mm-r^m^ uAmm 
AMs\_igdmftimmm£thfct%mMti)x^ ^nzxm. ,£a$ij#pa^us 
i_i S mmimz.%k* ^mn^tixm, mm^^r^mmx^^t^m^ 
[0109] m^. m2o&mm^t£&h, Kcu2Kx , omn znz, T^/vm^kMm%±w& 
^&&AmMmm^m&£T$mAQnmm%±m^\, ^xnm~tz> 0 ^mmm^ 

[ono] r(D^a-e«, *i\ ^T^imxmsntm-f-o wtiho^v^-c, p^me 
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[0111] ^^°l(^WJ^^YES-X:\ BT^VV-^y^h^«50^jE^-e$)§^^^, 

^5/7°2^it^.. T-rK/v5g^^^F_iDLE^rij-efe^^^^^^ijsiji-§ 0 

^T^3o^#(fi)-(£3)^v^tL^i:bTv^i:#^«rij^^$^^tL 
^(Dt^KU roj ^i£5££*L3 0 

(f 2) *3gVP^0f^ft 3km) i^T-e^^^o 

(f 3) ^^v?^[Ufe#:NE^j3ff ^fji (^tjx.^200rpm) £l±X&%Z. t a 
[0112] ^^7°2cD^JSlJ^^YES(D^^^{i, T-TK^[lIfeWlJ^I^^fti--<#-efe§ 
£LT, ^^^3^it^, T-T K/V5Sfeffl <Z) @tl[HlfemNE_cmd^, T^K/V/M 
2pfttNE_cmd_tw^^lMiEllDNE_load^(D^P^i^Si-§ 0 fifizRUc: £5 T 

&$imir%Z-blZ.£i9WW>&tL, ^MEllDNE_load», 3otfW^27~29<?> 
ON/OFF^Hi^CT#m$^o 
[0113] m< vC\ @ t^ft^/V^^^7^— ^POLE_f fu^UiJ;? 

[oi 14] ^r^5x\ n wM^wc(D^^/p^j>^m^_cmd_^^ mmjt&a 

[01 15] ^CV v?, ^^°7-C\ ^ffiiJ1»A^Usl_igSr^LfcS; (4) ~ (8) ^^^ffl-r 

ftlg_base«, g^tU^^NE^md^i^^^^TW^J^CT, 021 i^c 
7r^y-?&%kmiTZ)Z_bK£<9 / ^lti£fl% 0 ^HEH^ol^T, TWa^TWctt, TWa<T 
Wb < TWc© m&ft)$±Llr&m femX&V , r (D& «^T»fAM t-*3V >-Cfc 
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<fe><5 0 

[0116] mmK^k~r£5K^<D^y7'-e^ ^AS«Ig_basete:. @tl[Ufe#:NE_c 

[0117] ^^y^8^3R<^s/^9-Ctt, SR^C0l#A^;Usl_arSr, fu^Ufo£(9) ~ (12) 

[0118] ft\^X\ *Ty7lO\ZMfr* g^^W^y^hLiftin_cmd^, ±M^T^SXW 
fflUfcKMfftl#PA;*JUsl_arl;^ y^h^PftLiftin_base^P^bfdt^^^i- 
3 0 r(Dy^h»fi:Liftin_base{i, @^tm^NE_cmd:fcJ;t*^^2R?&T 

[0119] y^h*2pfi:Liftin_basett, g^tUfePcNE 

£t^m^%<t£Z>(DX\ Jtfri^ttfcirZtiibX&Zo ^vV^TW^ig 

(D7V?z/3^m±1rZ><DX\ JttLKMJfc1-Z>titbXfoZ> 0 
[0120] #Ci;i, 7fry7\ 1 te3i3K y:7MfilJ#p A^UliftinSr, ^ VV^y 7hLiftin*3 § ^ 
/V^y^hLiftin_cmd^C-C, g|23^i-5£(15)~(21)(D @Sfi7>f^^ 

[0121] ^tl^<^(15) ~ (21) ICJSV v"C Liftin_cmd_f^ gll/W^y^h<Z)^/V^y 

o u^mmmwc^. Bimm^mm^, ueq_iite#«j#PA^£, urch 

_li^|glJ^IIJA^^, KrchtePJitMW^, Uadp^ilJSIIJA^J^, KadpJSjI 
J^MIJ^V^-^^^UTV^ £fc, POLE_f"«, -KPOLE"_f<0©i 

#^^^§j:5^^ti§@^S^/^i^^^--^-trfe«9, pole"», - 
1 < pole" < o&j$ Vl-TS £5 i^^$tb5§imil^^^-^-efe5o £<bf- 

, al", a2", bl", b2"te\ /VV^y^hLiftin^y^hff!IJ^]A^Uliftin^(Dll]#^ 
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?x\ ^^^i3^\^x^^mMwmn^ti^tth\^ i^/VK/y^h 

[0123] — ^^2©JpJJ3lJi*^NOt, T^hVl*E^j&S^^fc3£#teW:, 

^^°i2^it^, ^3i79^F_ATCHGdsrij-e$)5dvs : d^^JSiJi-5o 
[0124] r©^y^"i2©iWSiJ3Bf^YES-C, i»£^d3£&*-eab5fc#fc:tt. x^y 

[0125] ^^jy7 0 i2^^iJSiJM*^NO-e, g mmmm^mm^Xf^^iat. ^ 

^°14^B^, @^0^#CNE_cmd*5j;I^T^ir/HSSAPt3:j^CT, 024^ 
1r^yy°$:lfcmirZ>~b\z.£<9, ,£AB#;Wlg_log£|?tij-r3 0 ^EH^VvC, API 
~AP3te, APl<AP2<AP3<DM#^^*i~ ; 50r^»T^ir/V|ISAP-e$)<9, r. 

T^-fe/^^SAP^^v^^5^\ mftiM<Dimz.Wi&friX\^bbhl^ ap=ap3<d 

[0126] XT^y*15X\ @t^[U^#CNE_cmd5oJ;^^^STW^j^CT, 

|l|25i^i-^^ 0 ^^-r§r^^J;«9, g^^^V^y^hLiftin_cmd^#mi-^o 
^.(D^yy°Xn, g^W^y^hLiftin_cmd», T?~t^m&APtf^\,^b\ 
^fc^lyiy^m^WcNK^m^^b\ X^^im^&tiXh^o ZLthfc, 
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[0127] «bfcJ:5^, ^^7°ll-ey^h$lJ^IA^Uliftin^#mbfc#, 

[0128] ^^l^wj^Jii^No-e, ^m^vy^yvmm^o^m. ux\^t% 
Kit, ^^iq\zm^ &^mmg_io S %mMmmg_fs\z.mmir% 0 -(D&m 

B#telg_fs«, xy^y^^tNE^^i^PII^ @ fJC[Uiffci£cNE_cmd_fs ($| 
^.tf 1500rpm) Bf^^-f — K^^J^T/^yX^J^tii;*;^ 

o 

[0129] v?, *T-!?Zfl7~X*^ y^M^A^Uliftin-Htora^Lfcm, *^ffl^HT 

S/MgLiftinmin^&£ £5 ^.lEIb^^o 
[0130] &s±.(D £5 ^m£^H^)f|jiJ^l^©l t£ J;*U* . ,£A^iJ#PA^Usl_ig:io «fctm 

, @ ^©^ifcNE^md^i-^^^tH]^ 

[0131] ^tb^PXLT, ^A$IJ^A^Usl_ig*5J:tJ?P^^:$IJ^A^Usl_ar^ N gtlfjf^ 

^M#^^J;T^®A^M*0J^Ma^^v^^^^L^5<^^ISIiei-§r^^ 
-etSo £*tfc&n*.T\ ^ffi9#A^;Usi_ig*5J:tJ«K^CiiJ»A^;Usi_ards, lo 
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[0132] £fc, @^ft^/V^81^*DV^T, nUMy^ZWtfe'^*— ^POLE_f/^ A 
DNEl^ADNE^ADNE2<DiSH-ef3 N iB^|6>?MiiADNE/^#W5£\ £«9^ 

^v^ii(j;«9fjio^jffivMii) iqRj&SFtu :^/^y^fCNE_cmd_f^*f-r§ @fn 

IHIfemNE_cmd(DSi*:S'^V^^ r ^^6^ ) ^^-t:\ fiS^I6>?HiiADNE/^#C :r 
[0133] ££>^ ^A^J^A^Usl_ig<D|f tij^3ol N ~C\ jlJ£JWA^Uadp_ig^ i2Jt&l!i 

[0134] BiS^V^^v^— ^73^£34o<Z^V^Krch_ig, Kadp_ig, Krch_ 

ar, Kadp_ar(Df£^J;«9, m&mWCo ne<D$feMi&&i&0\Cjfrh^b%, -$-f£fc>"h, 

[0135] ^mmfDm^mm^micm^ummmiAic^^xnmir^o ^mmm 
£fox\^<DX\ mimmnm^mmmnitm^^^^ti.xmMir^ 0 
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[0136] z.<DT^V/vm%&m=i>Yv— WT^-<3J;5^ BI^M2i 

-r^W^-K$iJ#T/V^yX^^J;«9 N Pj^A^*Gcyl*Dj;lF^0#Wlg_log 

tSUs\_ a rtm^tl, ^.flh(DmmKMs\^, Usl_ar£$IJ#P*f;gi99^A^ 

i g *3 £x$m.n.mm A^»usi_ar^A^ ^^[u^NE^m^ ^-r ^ 
[0137] r-TK/Kiife^vhti-^ioo^, nm\&%mnoi(nmmMti\^$k) . nm% 

[0138] f&u ttl^^a- ^^A^Usl_ig(D^tti^fflV^ilJ 
^Mljy-f>Krch_ig*3j;^^i-5«ljeW^P_ig^, P^M$IJ^A^Usl_ar(D 

[0139] mz., fc^M^hv— 7ll0^oV>T^K-r^ 0 r<D^AB#W=>^hn-^110 
^-K^T/^yXA^j;^, ^A^A^Usl_ig^mi-^0-efc<9, B^ 

[0140] b mm? j/vzii 1 (^/v^y^ b fimi^^JSO to, ifti£Lfc B mte^ 

7V^81^|D#^, |E|27}^-r^:(22)^J:<9 N @ t^[Ufe^^^y^fitNE_c 
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md_ftfsnLm&h,, mmmmnmmi2x^ mmvtz.mmmmw-mm2tmm 

[0141] J&ikffl&AlJ&mmi3"Vt£, ^«IJ#Ai7Ueq_ig^g|27(D^(25) K 

xvmmzti, mmmA^uvch_i S ^mm<D^:(26) icxmrn^nztthi^ &a 

mmA±HJs\_iE^mm<D^:(27)KXK>Wm^tl^o ^(25)K^\^X, al, a2, bl 
, b2f*. ^1~5^Mia28(D5£(37)]<D^/W^;*— ^*>5 0 cl_ig 

[0142] *ffc;b*>, jg^gL^ifwni4(^aitSWm^)-t?«, 0270^(28) 
^^[U^NE<Z)|Wl^i:NE_hat^^t±i$tL, ^(29) ^«t«9, iH^IS^ 
e_dov_igflSjm$ft3££S>fc:, =£(30) MJ;«9, ^SLti^fftcl_ig^^m$tt§ 0 
|W|^(30) f^ol^T, FGT_dov{4, S^#^re&«9, 0<FGT_dov< l<D$SBl*| 

[0143] H3^(30) ^P#.»GT_dov{i. ^am^fii<£>iiif[HHgci_ig(k 

-n) fc^L-TEu FGT_dovn(^0) i>mW£tlZ>Z.ti£f£Z> 0 *:<D1&^ WiWt&M 

j6S-c#5o ^AB#Wlg_log^y^- Kft , J ^^^ tLTt j :VN# ^^ {4N 
fm^mi^r^-^(DX^ 5£(30) fc*5Vvt\ S*P##[FGT_dov^i£l^^ 

[0144] ^Acl^Ha^hn— 91 W_h<D £5 ^ ^ (22) ~ (30) \Z^t^nMHm 

lkMW*J3Usl_i&ifi&.M£tlZo fc*3, £Lh<^(22)M30) H\ ^vVHIiltem 
NE*5 itfjfoJcfffllW A^Usl_ig<£>»)#tt<D M^Sr^i^e-T 2 /^ a^VUMESfc 
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^hn-9i2o«, g^t^/v^2g mmx^T^y^r- 

mfcft-SUr?^ — * 1 24Ti»;&£;fx-cv ^ 0 

[0146] ^(D^f|jlJ^IA^^ai$|3123-e«, #«IJ#A^Ueq_ar^|H28(D^(31)^J: 
«9^t±]$^ ilj3SMA^Urch_ar^|^)|l| ( D^(32) t^^m^S^t^ K^C 
$IJ#A^Usl_ar^|D|l|(D^(33)^j:«9^m$^o ^(31) ^*3V>T, al', a2', 
bl', b2'fi, ^izEi-§^>^[g|28(D^(38)](D^T 1 >W^— ^-Cfe§ 0 ^fc, cl 

[0147] 1-Jfcb1b. ilJS^SL^ifwn24(^SL«^e^m¥^)-e^. 028<D5£(34) 
^£«9, ^^IH^NE^Ill^itNEJat^^tii^tl^ ^(35) il^lft^ 
e_dov_ar^^t±i$^^^^, 5^(36) iZ.X<0, mmfemcl_artimM£tLZ> 0 
H!|5£(36) fc:}oV vC, P_arte, m^4^Xh<0, mM^V>^v^— 9103^J;«9 

[0148] ^A^^i^^hP— ^i20-e{i,^_h(Dj:5^, ^(22)~(24), (31)~(36)^ 
XAfcJ:^ ®Mff!IJWA^Usl_ar^tii$tvSo ftfc* J^_h<^(22) ~ (24) , (31 

) ~ (36) ^^>m^m<iB^xxim.ummAMsi_ a v(Dm^(Dm^m 

i-^e-x/v^ IH28(D^;(38)(Dj;5raau -<^^>^, S^fi^/v^M2gft 

[0149] m^, m^tcmm^4^^^—9i03\z^^xtmir^ o ^mmf^*^ 
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ir%^b\Z£V)^ tfrxELf^oOW^Krch^g, P_ig, Krch_ar, P_ar ffi^rin^ 
tlWMZnZo 30^*3lt5 a 3, a 4tt, a 3< cr 4<Di#^^if 

[0150] £i\ g|29(D^— ^VvSr#Mi-§i:, ZLCD^t — ^/VCfi., PJ^M^V> / Krch_ig 

ffiK%kfe£tlX$5y^ - o 4< a ne< - a 3, a 3< a ne< a 4<£>$S|g-Cf3\ a ne 

_ig*5J:tWifey>r>^_ig©#>«r }3\ »#j£(DBfS^H(- a 3^ ct ne^ a 3) 
rt-Ctt. -£<Dfi:*:fBKrch_ig3, P_ig3£^1^5fc^^&ft/rv>5££fc^ erne 
= c 4, cr 4 = <r ne<DHtim~?t±. ^CD^/jN'(ttKrch_ig4, P_ig4^i~J:5{-^ 

[0151] — ^ m30<D : T—y*/V&mmirZ)t, ZL<DT—y*/VXn, ^J}§MlJ^V^Krch_ar 

ttfafcWlfe&tlX^Zbb'hfc. ~ o 4< a ne< - a 3, a 3< a ne< a 4<D^MX 

^>^Krch_ar*5j;tJ ? ti^V^P_arC0#^ J3\ fltO#j£(D^f^^|S (- a 3^ a n 
a 3) F*J-Cf3\ -?:<D§:/MiiKrch_ar3, P_ar3£^t%£5{^^£*l/rv>5££fc 
(j n6 = g 4, a 4^ a ne<0$6|8}''T?f3\ •?:(D^^:fS:Krch_ar4 ) P_ar4^^i~ 
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[0153] &>±<DmmK£y, *ni^i^*5(t5Mi^«^j;u ? iA^i©iiii 
[oi54] !^±<D£?KM)&£tifc^mMftm<DmmmmAK£tiis, m^tcmimm^ 

103^tt3^JSllJ<7VXKrch_ig, Krch_ar*5j;t/ti^^V^P_ig ) P_ar<D 
m^AtlUs\_i & ^oXXfm.^mmAtlUsl_ar^K ilJ^^SL^if— ^114, 124 

i-J;«9^^^m^fc^$Lti^Eci_ig, ci_ar^fflv^|f M$;rL3<D-e, 

[0155] m^. m3i&mmvte&b, ^mm<Dm3mmnm\cm^mmmmiBic^^xn 
2oo(m'MAjiww,^m&mx.x\s^ 0 ^<DmmmA^A^hti—92oo\^ 

*3 itJ«EGRf|jlJ^I#16^#^.-CV 
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[0156] ^— #^r— S*r3£gl5tt, m.^^lO<D^fp<D=i^u^^^^KU^ 
iStlt'?— VSZfXs— Kl5b£, 2o©7V- Kl5a, 15b£r— #:^g|£i-£fiijl5c^ 
[0157] z.<D?— ^SSis-er*, #^iWl4rt(D#^i^^J:o-C^— tv^v 

■So 

[0158] *fc. _h?E?^H^— h#15dte, #MWl4<D^— tfi/y'V— Kl5b^^^i" 
*/&£tl/CV^o ^(D^^h^— h#15d«, ^3zlli-§^ll-ai§l&ffT|jlJ^IA^Usl_v 
^M/^#Mii{^14a«tL§#M^^^*, #V ^X.tLf^-tf Kl5b 

[0159] £fc, EGRffjlJ#P#16te, ^WlO*5j;^#^;Wl4(Z)^^MtJ ? ^EGRMS&17^ 

-rst^-efcSo egr0ij^#i6«, v^rmm^xm^ti, Kcu2\zmm^n 
xm ^ w&ir&mmrRGRm'M A^u s i_ eg _f la&^tcmmm ^-^ecu2^^ a 

t)i$tlZ>b^ ^(D/W^)-7Vm^T\Z.mtiT^o itU-J^, EGRA^fjjij^I^tt^o 

[0160] m^, m32&mmists:fth, mmm A^um^bn— 9200^^ ^xnmir^ 0 
^<DmmmA^m=i>hti—72oo^ j^-r-^sj;?^ mmm2^mm^94 

j±&m^z.mm^t£&b7j—b*s<iy?mmu ttitexv, pj^A^»G Cy i^g 

[0161] mi9KA^*=»^bn-92oo^, g^jt^m§P2oi c swMwm^m , nm 

03, EGR^2pfC#{±5fP204 N MW^^205, ii§l£JiM8{i£^tf1§B206, *P#M* 
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207, EGR^ybn- =7210te£.Xfm%aJ£=*>hv— 7220&mZ-X\^o 

[0162] *t, g ^e#m§P2oi-e«, ka^sgcykd a sm^s g ikas^ig 

cyl_cmdtf5gtti&*L5o A##Jta3\ g^BRA^AGcyl_cmd£\ T?±/l'M 

[0163] #CV v?, g ^#tiI^^^§B202-ef*. ffr^bfc g ^gjit&&#f2^$|$72£ 
^•57^- *POLE_f * ri, g^^A^*Gcyl_cmd^*J~r§^A^*Gcy 

;fx5 0 ^ig^fi^HfiADGCYU^ g^^A^*O^ISIfltGcyl_cmd(k)^ 
0tGcyl_cmd (k- 1) £(D{BM<^il&^teLT^tti&;ix5 (ADGCYL= | Gcyl 
_cmd(k)-Gcyl_cmd(k-l) | ) D |U|!|<DADGCYL1, ADGCYL2ii, 

ADGCYLKADGCYL2(DM^^^3ii-^B'fSfli"efe«9, POLE_f 1 * , POLE 
_f 2 * f3\ POLE_f 1 * < POLE_f 2 * <Dg8#^/&^-^5j^^irt?£> ; 5 ci 
[0164] I^HEU^i"^^ ^©T- :7VKCf3\ ADGCYL1 ^ADGCYL^ADGCYL2<D 
$5ffl-CE\ ^»{gADGCYL^A£v^<if\ it9A#V^(J:«9fg0^3£vMS) K 
BtfeZtlX^Zo g^ffi^/l^t^^— ^POLE_f*te, g^ffi^ 

/W 211 W7^!J ^fgGcyl_cmd_f C0# ft 121*31 g K AS^lGc 
yl_cmd^*fi-^® A^iGcyKDil^^^lg^i-^ i5 fcJBV ^jJxStfnN 
iS^«ADGCYL^A^<, ®A^*Gcyl(D^ft^1i^^:t:V>^^fi, ^ 
tH-*f^i-^<<s ^/V^y^fBGcyl_cmd_f^^J-i-S BSKA^SGcyl_c 
md(D£tl*:i£^l ^SrifiSfeSr. t-C, g tJIK A^^C*Gcyl_cmdlJl*H-5!SA^S 
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Gcyl© jtflftSWfeSrJ: t) fRl -e*?5o 

[0165] gtMtf^/^^^^— ^POLE_f*{i, ADGCYL<ADGCYL1, A 

DGCYL2<ADGCYL(Df5ffl-e«, ^^Ife^ffjtADGCYLcDfiit^^^^-f „ — 
^f(POLE_fl *, POLE_f 2 * \Z.^fh^flWt^fhX\ i ^ 0 ;i;h/}S* BRA^t* 

/^^POLE.fOiiill: £9, § ^KA^SGcyl_cmd(c:*fi-SSRA^ 

SGcyl©ii^«H4Sri«i_h$*5(Dt!:|S#^*)5iii:lJ:j;« 0 

[0166] $E>te, il^^^rL- 9203"CfcJ\ ffrazfibfcmM^V^^v 5 ^— 773i!|WI 
#(cl N EGR^A^Usl_eg(D^m^fflV^^J«JW>'Krch_e g ^J:tJ?ilJ^ 
JUJ^V^Kadp_eg£ , iftj|i&JEEffi!HW A^7Usl_vt©||L ffi ffl V ^JigJUJW^Krch 
_vt*5j;t^agjSMljy-r>'Kadp_vtird^ ^tV^^m^^o *^^Ji-}*. 4o© 
^rV^Krch_eg, Kadp_eg, Krch_vt, Kadp_vtf* J &"tl/ J ?tb x Wlt^^^^M 
WC o gcyKDft^CT, 035, 36^1"^— ^W^^«r^^J;«9^t±l$^o 
MEI35, 36^*Dit^agl, a g2te. o gl< o g2(Dmm&)&±Llr%jE(Dm 

[0167] *1\ m35<DT—y/^&0mir%b, ZL<DT—-? /VX\t, ©JiitMlJ^VXKrch_eg 
*5J;tJ ? al^lljy-r^Kadp_eg«^:n^^b, §l^M#C a gcyl<DlBJUJ3o £tm#J<D 
{g^LT^f^I^^T:^ ftO#?fi(D- a gl< a gcyl< a gKDiSffl-ete, 
Bf^O^AftKrch_egl, Kadp_egl^i-J:5^^^:$tLTV^^^^, a gey 
l< — a g2, (j g2< a gcyKD^&MXfe, Bf^»ft/J N ffiKrch_eg2, Kadp_eg2£r 
^i~J;5^BSS:$tl,TV^ 0 ^7t, - CTg2^ agcyl^- agl, agl^ agcyl^ erg 
2(Z>$5B-Cte, agcyl<D|S^g^£<&£{5£\ i>9 A#^flt^^$tvTV^ 0 

[0168] — ^\ EI36C07"— ^©f-y>T1i, ^lJi§MlJ^-|VKrch_vt 
^J^ilJ^M W>-Kadp_vt{i^:tL^:^, a gcyl(DEfIJ5o XXlMiM^iW. 

{Z.Ml^XMmz.W's££flX&<9, 'fgO#jft(D- a gl< C7 gcyl< a gl^tSfflW, 0f 
SO^/J^gKrch_vtl ( Kadp_vtl^-rj;5^lS^:$^^TV^5^^^-, a gcyl< 
- ct g2, a g2< a gcyl<D^\MXfe, PJxfeP>McM<MRrch_vt2 > Kadp_vt2£r^ 
irX0K^&tlX\^ o ^fc, - a g2^ CTgcyl^- agl, agl^ agcyl^ a g2 
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[0169] 4o<D^VXKrch_eg, Kadp_eg, Krch_vt, Kadp_vt<D{iI^.i^_h<Z) < £5^|9i 

<, g^®^A^iGcyl_cmd(Z)At^^^^^bTt>^-Ct^B, EGRfM 
tlt^X, m.A^UAGcyl<DmW$i&f)^^X\ ® A^m'GcyKD @ WMA 
^*Gcyl_cmd— (DllX^'I^^MV >£l ^5#^^{i^.TV >3 0 
[0170] Lfc^oT. -KimSm a gcyKDlfe^t^ftO^jfiV g fH® A^»Gcyl_ 

cmd^>ffi-§® A^^*Gcyl(D3lEil^V ^/Js£V ^niZ.&&CDX\ A^* 
ff!IJ#»^t^*5J:rJ ? ffjlJ^**S^Sfe§-<<, ®A^MJ$P— (DEGR$IJ$P<D^Jf 

^P^A^MftGcyl_cmd^^j-i-^Pi^A^ftGcyl(DfEg|S'^V A^V VffcflBK 
&3<DT\ ®A^MiJ^^^tt^^fe§-<<, ®A^ifi!iJ^<Dlii|£J£f|jiJ 
^(^^S^V^^fe§^^B#^, EGR$iJ#O^J^l^t£<^5fc^&3 0 
[0171] J^_h<D3S£^J;<9, ^^W^HomM^A^i^^hn— 9200^*3tt^EGR 
ffjiJ^^it^p^A^MiJ^KDmi^ffjiJ^^^, BI35, 36K/^y^sfX7jkirm^ 

[0172] Itf^LfcEGR^^hn— 7210(doV^ffcKi~'5o wtf>EGR=t^hti— ^210 

yXA^J;^, EGRf|!IJ^IA^Usl_eg^tii-r^(D-efc«9, @tMt^/^211, i2J 

^iwmmm^2i2, #«j^A^^m^2i3, mmmxts%m^2iA^ mmmx 

[0173] i(D @ {-74A<Ws>f @ t^ft^m^) TO, ifti£Lfc @ Ulte^ 

/H?8l£|Dtl^ gM^m$|3201-e^{±5$^@tl®A^iGcyl_cmd, 3o 
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_f*£fflv\ g|37(D^:(39)^-r— ^3g^^^T/v^yX^^J:«9, g^A 
^i(D^/k^y^fftGcyl_cmd_f (^/k^y^ g ^{ft) fimttit5tlZ> 0 
[0174] ^mBI#:^t±l§|5212-e«, ttf^Lfc^Jmg|#:^fflgP82i!|^#^, m37(D^, 

(40), (41)^J;«9,^imiim(7gcyl(a^ll#:)^#t±i$^o 1^(40) ^oV^T 
, POLE* {3, tyWmWtWfM^*— ?X&<9, -KPOLEH<<0(Dt5fflrt(D'fg^ 

^^^tL^o E g cyi«, ^:(4i) t^i-j;5^^a$^jl^^-efe^ 0 

[0175] &tb\C mW0AtlWm^213Xi^ KA^CAGcyU ^/V^y^^gGcyl_ 
cmd_f:£J;tJ^#l8I&:i£^^— ^POLE* \zm<5%, ®37(D^(42) ^£«9, 
^WJ^A^Ueq_eg^^m$^o IWI^(42) ^*3V>T, al * , a2*, bl*. b2 

[0176] — 5ijatiijAij^m$P2i4-efi, mm^^^^^—^zozxnfeistitzmm 

MlJ-yV^Krch_eg^ffiV\ 037^(43) ^£<9, ^IJ^MlJA^Urch_eg^^:t±i$ 

[0177] *fc. jij^MijA^^m§P2i5-e«, Ei37(D^:(44) i^ts^i^iia^ §J 

;S*Ma$Hgsuni_ a gcyiasit/taHW^^a— ^203-e^^$tt/cjgj^Mljy 
^Kadp_eg^fflV\ ^(45) jUSfl!lA^Uadp_eg*S||[W$*L«o 1^(4 
4) ^*5V>T, FGT_egfcJ\ fi^flUBfirCfc?). 0<FGT eg< l©*fifflf*J0>liftt£R 

[0178] J^_h(Z)^^^a^j;«9, fltft&UfcJ:5K:, »!!^«©5ifTfc#v \ #)$|i5ifc<D 
^*P^ffisum_agcyl^jio^lDl*« c J;5i-^«9, ilJ£JWA^Uadp_egt{il0 
KUtiCtZ&ttZo Z.<D£51C MMlJA^Uadp_eg(£>3?Lffi^:ioV^ S*P^ 

EGRite, NOx<Dffi&mi&M&£XfmW\%±.?>MMfrb 

fli^M^^i-^fcfe-efcao egr*^— mmzi&&£tbx-b£^m&\z 
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mWtFGT_eg&miZ.WL'MU jtJ£MA^Uadp_eg^ WMmWt o gcyl<D— 1£ 

[0179] $e>^ um^m2i6x\^ ^i±(Dx^\cwti\^fifcmmmmA±iueq_e^ mm 

MlJA^Urch_eg:feJ;t»£MlJA^Uadp_eg£JBV\ 037<D5£(46) EG 

[0180] UsAKD^Z.^ EGRff}IJ#PA^Usl_egte, 5£(39) ~ (46) <£> g^Mg^/^M2g 

~(46) te, ®A^M*Gcyl*3«tTJ?EGR$IJ#A^;Usl_eg(Dll]#tt^S@#^i- 
^7v£r, El38(Z>5£(53)<Z)J;5K:/giSU ^A^sGcyl^ g^A^CAGcyl 

[0181] — |«Lf'EGRffiP{iI|f ffi|ft204 ^^^HIfe^CNE*3j;tJ« S WMA 
^M*Gcyl_cmdt^C-C, H39^i~^:y:7°^5ti-;5^£j;*9, EGR^^ft 
Usl_eg_bs^#t±ii-?) 0 ^EH^i-J;5^ Z.(D^y7°Xte, EGR^*PfitUsl_eg 
_bste. ^^^[U^NE^iftv^^if, XV^fZim^mfeZthXi^o *fc, EGR 
S*WfiUsl_eg_bsf2 N g WM A^^mGcyl_cmd^J3Jf5£fjgGcyl_cmdl^T 
(Df5ffl-e«, g^A^:iGcyl_cmd^^V^3;t\ J^A^g^l^^ 
Bf ^fitGcyl_cmdl J:«9^:^V ^H-TO, g ^^A^*Gcyl_cmd^^:tV >*3: 

[0182] ^(Dj:5^EGR^2pfftUsl_eg_bs^^^$tt§aS{*, ^^^(TXg^if 

igs-era, ^^mtj&M&ir^, EGRm&^mm^mmir%tcbbxhV). ±tc 

[0183] Btl5zEbfc*P^M*205-e«, )^±<D£?lcWm£tbfcRGRmmA£)lJsl_ 

eg*5j;t;EGRS!pfiUsl_eg_bs^V ^, ®37<D5£(47) \Z.£<0, ^EGR$IJ#P 
A^Usl_eg_f^^^$^§o 

[0184] mz., tt)3zfib^ailBJ±^^hn— ^220^oV>Tf^Kt" ; 5o ^Mloffi^^hn— 9 
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wjrziu mm.tz.mmmmw-m^2i2^ mmmmAt}%&U22^ mmmAX 
^msi5224, mf&mA£)Wm^225te£mmmm226^m)&t$tix\^ 0 ~rtzt> 

*>, ^(Daii^iEa^hn— 7220-Ci*. @«HliK7-f7^211*5J:rJ«§I#lll^m*P21 
2^EGR=3^hn— ^210i:#ffli-§ri!^J;«9, B^BRA^S^^/l^y^jJ^gG 

[0185] *fc. WfW#PA#3*W«l$223T*tt, KA^fiGcyU ^/^y^{itGcyl_c 
md_f*5«tt5§Jij||8Sfcia:^^— ^POLE*£ffll\ |2|38<D5£(48) ^£9, 
fM#A;frUeq_vttf5gffl&ft,5 0 |H^;(48)^*5V>T,al#, a2 # , bl#, b2#« 

[0186] ^ijitiijAij^m$R224-e^, mi^W^^^-7203-e^^ttfcSi^ 

MlJ^XKrch_vt3rfflV\ 038(^(49) ^i«9. 5lJitMlJA^Urch_vt/^£ij£tl, 

■So 

[0187] -aft, ms^mAtiW-m^225x^ mm^^o^^^—^o^m^titzM^ 

M^fXKadp_vt£fflV\ g|38(D^(50) \Z.£V), igj£JUJA^Uadp_vt^ft£ 

[0188] ££>M, 1]mmm22Q-C\^ ^±<DX^K^tii^n±mWVMAtlUeq_vU 
MlJA^Urch_vt*Dj:tJ?ilj^MlJA^Uadp_vt^V^, g|38<D5£(51) ^£<9, 

JEEfffllfl? Ai:usl_vt^^ ffi^tb^o 
[0189] M^i±=3^hn— ^220-C^, J^_h(Dj;5i-, ^(39)~(41), (48)~(51) i^-f- 

Ati\Js\_wttmm^fl^>o ft*5, £Lh<D5£(39)~(41), (48)M51)te, &A^ 
^*Gcyl^J;«^J±0J^A^Usl_vt<Z)l!]#tt(^M#^-r^T i >V^, ®38(D 
5£ (54) O £5 t-^iiU BSA^mGcyl^ g ^^A^^*Gcyl_cmd^I(5imi- 

r<D^>^g^ft^/^S2gftS^4'^^ ; e-™i»liJi!^ffl 
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[0190] tfr^LfcM^ffS2p'fe#tn§i5206-e}i, ^iti/m&WtNEtexxF n mm 

2pfftUsi_vt_bs^#mi-^o r^s^-TO, ii»J£«2Miu 

sl_vt_bsJ2, ^^^[llfe^cNE^^VMS^, i^^&ffetx^tvCV^o £fc 
, ^*£JMipfftUsl_vt_bste. gtl^A^^*Gcyl_cmd^0f^ttGcyl_cm 
dl.!^T<£>«Bffl-TO, i^A^ftGcyl_cmd^A^V^£\ £«9 A^/<dlKl£ 
S^tL, j5^gGcyl_cmdlJ;9AtV^BW, g^P^A^ftGcyl_cmd^ 

A#v^S£\ J;i9/h$&te^i£^$;rL-Cl^ 0 
[0191] '(7)J:5^i!il^ffi^PftUsl_vt_bs^^^$^aS«, ^>"vV3(D{£;i|#i$ 
"TO, ja^JE©^i|^Ji#^J;t)^^»^^i-5(D^iai8i-^<, iii^ffi^/J- 

-TO, ^i^^a^H^^ j©^J±^A^^{t^ff!iJ#i-§fca6-e^o 
[0192] $£>^ itfrMLfc;Dnim*207-TO. W_h^J;5^»m$^ciii^j±f|ilJ#PAijUsl 

_vt*5j;tFiil^j±^feUsl_vt_bs^fflV\ 038(D^:(52)^J;t9, 

©J#P A^J Usl_vt_f ft £ti% 0 
[0193] J^_h<a£5^ ^HW^IIOf|lJ^IigglB^j:tl^\ EGR0lJ#PA7jUsl_eg4oJ; 

T^=tV^J±K£miU£foZ>CO-Z\ g tlPi^A^M*Gcyl_cmd^^j-i-§^A^ 

*Gcyi<DitM^tt^ J;OT^S^^iJfi ra^-T^^-c^s 

o ^tU-J^ gtlP^A^*Gcyl_cmd^*fi-§P^A^*Gcyl(D^f^iI^ 
J^^tt^^-e^SirsIH#^, P^A^SGcyl^, ^--^^^-h*5J:tJ«»W 
&^»^EC3^/X. BMm.AQ%mGcyl_cmdKi&}&^%^b&^, BRA 
QM.AGcyKD n ^® A^ftGcyl_cmd— (DI|3im#»^^$«-i:^-e^§ 

o 

[0194] ^rUwftl^-C, EGRf|jlJ^IA^Usl_eg*Dj;^^ji$IJ#A^Usl_vt^, g^flt 
^^ltGcyl_cmd_f^*fflb^^e )s ^Hi$^§^-e, ^A^MlJ^P^tf^E 
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[0195] *fc, ^WM^4/^21UZ.^^X, nM\&7«(^?Wt!£'<7*— ^POLE_f*« 
, ADGCYLl^ADGCYL^ADGCYL2(DfQH-e^, iB^?l6*Nfi ADGCYL/^ A 
i«9^VMg(J;«9fS:0^3£VMit) KH£)£$tb ^/V^y>"^fgGcyl_cmd 
_f(-*j~T5 @^^A^*Gcyl_cmd(DSl^S'^V^^^^^ ) ^0-t:\ fiS^lfe 
*f{tADGCYL/^A^<, ^A^AGcyltf^Wj^fl^AtV^^te, ^ttliCM 
J^LT @ ^^A^*Gcyl_cmd^>?f-r§® A^*Gcyl(Dii^^tt^J:«9 

[0196] EGRftlJ^AvOUsLegcD^m^^T, 3gj^MlJAijUadp_eg^, $Jtfe 

mm o gcyi<D7£Mm / Mmz.£<9nm£ti&(DX\ KGRmm^^^x, egr*^ 
&x$z> 0 

[0197] ^fc, fil^y^- 9203^j;^)4o(D^V^Krch_eg ) Kadp_eg, Krc 
h_vt, Kadp_vt(D^^^j;(9, @ tl5SA^5lmGcyl_cmd^*j-r5^A^^m 
Gcyl(DfEgtS'a-V^^/J^$V^^||(D^^-tt, ^A^MlJ#P^©EGR$IJ^(Z)W-^ 

@ ^Pi^A^*Gcyl_cmd^^i-§Pi^A^M*Gcyl(Z)3lEi|^V A#V 

[oi98] ^3b\ mmi^tc^mmnmi^ ^mmmmmr/vdtv^tvx^^^^ 
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o 

[0199] ^ ^mmnrnfe, v^y^mmT/v^x^tx^x^y^^^—Yu 

[0200] £fb^ #HJ6M1J8«, ^K<30aiJI*Se^«ail»T-rK/HaIfe»J«*^: 

[0201] *^Bj!(Dffjij^]SM^, ^mm^T^jvMmwmm^td^WLA^m.mmmm 

Zbbh »©I|1AA K X^mWc<D74— V^y7mm^M^K\ ^^R#Li^5 

mx&% 0 
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m^mm 

g mm&%-Mirz>7>tsi'*y>y g mmw-m^t, 
mmmm<Dmm Atj&^n^ti. mmmmn^ mti & mmw mzntc io©7 

[2] tfffE^/i^y^ g me^m^i^ mmi^^^^v^ g tufa g 

[3] ffffB^^^1Sm^^--KV^5/^$iJ^T/V^yX^«^:tv ; etL, W\fe(Dm$k<Dfc^ 

mmmmA^ntn^n, mmmm^mmAti^ mmm^mwc^^mm 
MX <D!$LMmw)$5 x xfi&j&mm&Mfe~rz> i ^<Dmnmik&&m una* , # 
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[8] mmmmMm^n^mi^xxf^ryHmm^mmir^fc^m^mm 
mmmmAtiwm^mt, mm&mfflAti&Mm&mmmmzfocxwM-r 

mmmmAtiwm^^ mm&mfflAti&mmfrmmmmzj&cxwMir 
no] m^mmAMcxmmMM(Dm^mmi-m\mmmxh^x, 
-rznwMWM^&b, 
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m-rmmA^nm^t, 

cm mmmmxtiW-M^&te, mmmm<DmmA±i<D&*<DWMiz.m\^sf-(>&, 
itfrfaio<Di!i^ii@ifc<D{te^ 

[12] mmmmAtiwm^m^ mmm^mmAts^pt^thi^, mmi^m 

mmmAtiW-M^&n, mm^mmAMmm^mmmm^m^xnmir 

[14] mtmmMm^n^mi^xxf^ry^mm^mir^tc^m^mm 
y£i&<D&* mm&mLmfemtmtmwc(DmmA£)<D&* tmmmmn^ 

[15] ttrfB$ij#^om^«, F^MB@^im^-efei9, 
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[i6] mmfflWtt&nmtm. ftjWio^A^i-e^!), 
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[mi] 
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m2] 



20, 
21, 
22, 
23, 
24, 
25, 
26, 



ECU 



12 
13 
60 

27 
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[07] 
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»] 



NE cmdl 



NE cmd tw 



NE cmd2 




[010] 



TW 
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[011] 

NE_cmd_f (k) = - P0LE_f • NE_cmd_f (k- 1 ) + (1 +P0LE_f ) • NE_cmd (k) 

(1 ) 

ane(k) = Ene(k) + P0LE-Ene(k-1) (2) 

Ene(k) = NE(k)-NE_cmd_f (k-1) (3) 

Ueq_ig(k)= {(1 -al-POLE) -NE(k) + (P0LE-a2) -NE(k-l) 
-b2-Usl_ig(k-1) + NE_cmd_f (k) 

+ (P0LE-1) -NE_cmd_f (k-1) -POLE -NE_cmd_f(k-2)} (4) 

Urch_ig(k)= " Kr ^-' g -ane(k) (5) 

sum_(7ne(k) = FGT-sum_ane(k-1) + ane(k) (6) 

Uadp_ig(k)= Ka j*P-' g •sum_crne(k) (7) 

Usl_ig(k) = Ueq_ig(k)+Urch_ig(k)+Uadp_ig(k) (8) 
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[012] 

Ueq_ar(k)= -rU {(1-aT-POLE) -NE(k) + (P0LE-a2') -NE(k-l) 
bl 

-b2'-Usl_ar(k-1)+NE_cmd_f(k) 

+ CP0LE-1) -NE^md.fCk-D-POLE-NE.cmd.f (k-2)} (9) 

K r c h 9, r 

Urch_ar(k)= ^= ane(k) (1 o) 

Uadp_ar(k)= " Kad P- ar . £.<7ne(i) (1 i) 

Usl_ar(k) = Ueq_ar(k)+Urch_ar(k) + Uadp_ar(k) (1 2) 

NE(k + 1) = a1 -NE(k) + a2-NE(k-1) + b1 -Us l_ig(k) + b2-Us Mg(k-I) 

(1 3) 

NE(k + 1) = a1'-NE(k) + a2'-NE(k-1) + bT-Usl_ar(k) + b2'-Usl_ar(k-l) 

(14) 
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[013] 

v&A^nmm j&xmimm m7^mwm 

**>$m *-<>mm *<<>mm 



~+ ► 

*4 



Krch_i 
Kadp_i 




-ol-o\ 0 o\ ol + 



a ne 

[014] 

RftA^tis» &'xmmm mASs&msm 

^y%m ^>mm ^>$m 



■< ► 



Krch_a 
Kadp_a 




a ne 
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[015] 

Ene(k) 



(Ene(k),Ene(k-0)O &lktiiMWMH>fcm 




[016] 
* 4 



NE 




Ene(k-l) 





\ 

NE cmd 



Time 
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mm 



NE3 



NE cmd 



NE1 
NE3 



t 



NE cmd f 



NE 



NE1 



J L 




t 



t 



Us I ar 



i 



t 



Usl_ig 




J ► 



tl 
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[019] 



NE3 



NE cmd 



NE1 



NE3 



NE cmd f 



NE 



NE1 
NE3 



NE1 



Usl ar 



Usl_ig 



T r 



J L 



J V. 



t 



-► t 



L 



- t 



t2 
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[020] 



c 



F LIFT0K=1 ? 



YES 



S3, 



YES 



F I DLE = 1 



NE_cmd«- 

NE cmd tw+DNE load 



YES 



< 



S1 
NO 



NO 



F ATCHG= 1 ? 



NE_cmd W-th 



POLE_f mm 



NE_cmd_f mm 



one mm 



Usl_ig mm 



Ig_l og<- 

Us l_ig+Ig_base 



Usl_ar lift 



Li f t i n_cmd , «— 

Us I ar + Li f t i n base 



,S4 



,S5 



,S6 



,S7 



,S8 



,S9 



,S10 



S13 



5 



S12 



NO 



S14 



igjog mm 



S15 



Li f t i n_cmd mm 



Ig_l og<- Ig_f s 



S11 



ui iftin mm 



Ul iftin*-0 



i_ 
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[021] 



t 



Ig_base 



TDC 



TW = TWa 




TW = TWb 



TW = TWc 



NE cmd 



[022] 



Lift base 



TW=TWb 



TW = TWa 




TW = TWc 



NE cmd 
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[023] 

L i f t i n_cmd_f (k) = - P0LE_f "■ Li f t i n_cmd_f (k-1) 

+ (1+P0LE_f") - L i f t i n_cmd (k) (1 5) 

a\ i (k) = EI i (k) + P0LE"-EI i (k-1) (16) 

El i (k) = Liftin(k)-Liftin_cmd_f (k-1) (17) 



Ueq_l i (k)= -Jtt {(1 -al "-POLE") ■ Li f t i n (k) + (POLE"- a2 ") - Li ft i n (k-1) 
bl 

-b2"-UI iftin(k-1) + Liftin_cmd_f(k) 

+ (POLE"- 1 ) • L i f t i n_cmd_f (k- 1 ) - POLE"- L i f t i n_cmd_f (k-2) } 



(1 8) 

Urch_li(k)= " K ™!r M -ali(k) (1 9) 

bl 

Uadp_li(k)= " K ^P- M • Z - cJli(i) (2 0) 

bl i=0 

Ul if tin(k) = Ueq_l i (k) + Urch_l i (k)+Uadp_l i (k) (2 1) 
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CD 




J* 
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[027] 

NE_cmd_f (k) = - P0LE_f • NE_cmd_f (k - 1 ) + (1+ P0LE_f ) ■ NE_cmd (k) 

(2 2) 

ane(k) = Ene(k) + P0LE-Ene(k-1) (2 3) 

Ene(k) = NE(k)-NE_cmd_f (k-1) (2 4) 

Ueq_ig(k)= {(1 -al -POLE) -NE(k) + (P0LE-a2) -NE(k-1)-b2-Us l_ig(k-1) 
+NE_cmd_f (k) + (POLE- 1 ) ■ NE_cmd_f (k- 1 ) - POLE • NE_cmd_f (k - 2) 
-c1_ig(k)} (2 5) 



Urch_ig(k)= Kr ^~' g - one (k) (2 6) 

bl 



Usl_ig(k) = Ueq_ig(k)+Urch_ig(k) (2 7) 

NE_hat(k)=a1 -NE(k-1)+a2-NE(k-2)+b1 -Us I_ig(k-1)+b2 -Us l_ig(k-2) 

+ d_ig(k-1) (2 8) 

e_dov_ig(k) = NE(k)-NE_hat(k) (2 9) 



c1_ig(k) = FGT_dov-c1_ig(k-1)+-p^j^--e_dov_ig(k) (3 0) 
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[028] 

Ueq_ar(k)= {(1-aT-POLE) -NE(k) + (P0LE-a2') -NE(k-1)-b2'-Us l_ig(k- 1) 
+ NE_cmd_f (k) + (POLE- 1 ) • NE_cmd_f (k - 1 ) - POLE • NE_cmd_f (k- 2) 
-d_ar(k)} (3 1) 

Urch_ar(k)= Krcl ]- ar - or]e (^) • (3 2) 

D I 

Usl_ar(k) = Ueq_ar(k)+Urch_ar(k)+Uadp_ar(k) (3 3) 

NE_hat(k) = a1'-NE(k-1) + a2'-NE(k-2) + brUsl_ar(k-1) + b2'Usl_ar(k-2) 
+ d_ar(k-1) (3 4) 

e_dov_ar(k) = NE(k)-NE_hat(k) (3 5) 

d_ar(k) = c1_ar (k-1)+ ^~ ar -e_dov_ar(k) (3 6) 



NE(k + 1) = a1-NE(k) + a2-NE(k-1) + b1-Usl_ig(k) + b2-Usl_ig(k-1) + c1_ig 

(3 7) 

NE(k+1) = ar-NE(k) + a2'-NE(k-1) + bT-Usl_ar(k) + b2'-Usl_ar(k-1) + c1_ar 

(3 8) 
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[029] 



*^>mm *<<>$m ^-omm 

■< 



Krch_i g 



Krch_i g 
P_i g 




[030] 



*4 



Krch ar4 



-oA-oZ 0 cr3 a A 
o ne 



m^ssmsm &!kmnnm wA^nm%m 

**>im *^y%m *<<>mm 
■< ► 



Krch ar 



Krch_ar 
P ar 



P ar4 



P_ar3 
Krch ar3 




0 J - 



oA -ct3 0 oZ oA 
o ne 
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[035] 



► 

*4 



Krch_e 
Kadp_e 




-<7g2 -crg1 0 (7g1 Gg2 + 



o gey I 

[036] 

*4>w* **>iml *<i>mm 



< ► 



Krch_v 
Kadp_v 




0 - -og2 -crgl 0 crg1 ag2 + 



cr gey I 
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[037] 

Gey l_cmd_f (k) = -P0LE_f * ■ Gey l_cmd_f (k- 1) + (1 +POLE_f *) ■ Gey l_cmd (k) 

(3 9) 

orgcyl (k) = Egcyl (k) + P0LE* -Egcy I (k-1) (4 0) 

Egcyl (k) = Gcyl (k)-Gcy l_cmd_f (k-1) (4 1) 

Ueq_eg(k)= — L-{(1 -a1*-P0LE*) - Gey I (k) + (P0LE*-a2*) -Gey I (k-1) 
b1 

-b2* -Usl_eg(k-1)+Gcyl_cmd_f (k) 

+ (P0LE*-1) -Gcyl_cmd_f (k-1) -POLE* -Gey l_cmd_f (k-2) } 

(4 2) 

Urch_eg(k)= " Krch r eg . ff g C y|(k) (4 3) 

b1 

sum_(Tgcyl (k) = FGT_eg- sum_o"gcy I (k-1) + agcyl (k) (4 4) 

Uadp_eg(k)= Kadp - eg • sum_agcy I (k) (4 5) 

bl 

Usl_eg(k) = Ueq_eg(k) + Urch_eg(k)+Uadp_eg(k) (4 6) 

Usl_eg_f (k) = Usl_eg(k) + Usl_eg_bs(k) (4 7) 
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[038] 

Ueq_v t (k) = -\ { (1 - a 1 * - POLE* ) • Gey I (k) + (POLE* - a2* ) ■ Gey I (k - 1 ) 
bl 

-b2 # ■Usl_vt(k-1)+Gcyl_cmd_f(k) 

+ (POLE* -1) -Gey I _cmd_f (k- 1 ) -POLE* • Gey I _cmd_f (k - 2) } 

(4 8) 



Urch_vt(k)= j^-orgcyl(k) (4 9) 

bl 

Uadp_vt(k)= " Ka u d , P # - Vt • Z-orgcyl(i) (5 0) 

bl i=o 

Usl_vt(k) = Ueq_vt(k)+Urch_vt(k) + Uadp_vt(k) (5 1) 

Usl_vt_f (k) = Usl_vt(k) + Usl_vt_bs(k) (5 2) 



Gcyl (k+1) = a1* - Gey I (k) + a2* -Gey I (k-1) + b1* -Us I_eg(k) + b2* -Usl_eg(k-1) 

(5 3) 

Gcyl (k+l) = a1* -Gcyl (k) + a2* -Gey I (k-l) + b1* • Us I _v t (k) + b2* -Usl_vt(k-1) 

(54) 
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